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ABSTRACT: 



PURPOSE: To improve the speed, reliability and flexibility of an 
optical 

disk library unit by providing a driving system for operating a 
holder and a 

hold grip by moving and rotating a picker . 

CONSTITUTION: A cluster bay provided with a module 36 comprises a 
rack 21 

composed of slots for preserving optical disk cartridges . A double 
picker 

assembly 48 is provided for inserting the disk into a cartridge slot 
34 and a 

drive slot 4 6 and ejecting it. Each picker 4 9 is provided with a 
holder 51 for 

gripping the optical disk cartridge and the assembly 48 is rotated by 

a servo 

motor 60. The configuration for driving a moving frame 64 and a 
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► 



picker 

assembly fitting unit 50 drives the assembly 48 in X and Y directions 
and 

positions the assembly 48 adjacent to the slot of the rack 21. 
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1 0 

106SriiO. 3d*DyH104fc»-5Ttt»S*l6. 
&te. * - h 'J 7 y b *-A 1 0 2 ±(CS*» 

ft. 75 7 h*-A 1 0 2(4#7A3 2 ECOJBSffcDttit 
(2SteM$ftl>. ZZX\ t7*ffli*4 8**7*7 7b 
*-Al 0 2te77-fe7t. 7'7 7h*-A10 2(47 

7721 i*i^m^<2S(^irt-g» „ ra*te, a- h y 7 

^#t' 7^ ■/ h 4 8 te4 0 7 7 7 2 1 ^filfgfilte 
JCM$ft. #5A3 2E£)]IS5te;fcVvt77yh*- 
A 1 0 2 _ttefi:Mll> . JXte. 75 7 b*-A 10 2*-' 
ffiBl 0 8telM&$ft. *-hV yi?3 8mM£Ztl 

[0020] wky u-a 6 4atf e 7^fflA#5X#(t 

i-7 h 5 0 SriE»rr-S±iefil^(4. ^7*14*4 8 

* xnfoRx/YUtwmfiHzmm i . istr 

4 8 * 7 7 7 2 1 CO* - h V 7 D 7 M-^ijfeWft 
t-y#j&;fcft:4 8(iXH»&^YHtt2:fiiE%ZMtl<0 
* { ±te^l. 4 3 te-f^ . tytffflitfM 8«»Wteo^ 

x. eiTteRBB-r*. 05. 06. 07&tf08£#sa 

IIt7 *€±#4 8 C7)»*%§ ilt V . 
15^4 o te. tr «y *ffi±fls4 8 im^h^tcowmx- 
-flste«»-&*) § ilfc 2 -?CD f >y * 4 9 & * L/C V \& . 
h">y*4 9(4^co#4fc tTlftHHStiTv^tmi:' 
t . t7*4 9 (4^31 7 U-A 1 2 0 ±te-«cteffl»# 

[002 1] 7V- A 1 2 0(4¥ : fT ! 5r2^{MMl 2 2 
**tTV^* (05&tf06) . tel2 2(4. Stetlfc 
(02-OC0A'^7^7H (BIM) 124 (06&l^07# 
b§) . 7T77*-7X(4i0Hl^tffl<O2O(7)f^75 
77 M 2 8 (06RtX07#M) . ^l^iftfetfflO 
2owl5^7777 M 3 0 te<7)loWl8Ci 
$flTl^ ) te4 v^HI$flB.o^^7^ y Kl 24 
telXft(tfeftT^4. e>y#iH£tic4 8ft»Wtasy 

h 5 o (02 ) teWLrniiKnrig(cjR#»t4 laceim 

5 4 (05 tecO^$ft"Cf>4 ) #A/P7^7 K 1 2 4 
«?L12 5 (07#fi8) *iloT®l>*TiJOa.o|S?Ll 
2 5telX#(t^>ftTV^„ itji7l^-A 1 2 OCDWm* 
®mz-o^Xffl%Ltztfs t7*4 9l±Sv^te*«Wte 
|5)tT'S)I.COT. lOC0e y*4 9te-OV^T<0^Tte 
HteUiHHSrggttl,. 

[OO22]05.06. 07St/08<7)#Bg^(tS 
i: . 5 1 A*S»d 7 H 1 3 2±te^§ftT 

CiX^^D-yKl3 2(4^Q7h'7777 
M 3 4te4'9#ffliJfil 2 2telXfttt4>ilT^«. ffl* 
ffl±*Offl!l^gBffl4 0 (4')Pt<(405atX07# 
S3) (4. £fto -y H 1 3 2ficr>V-Tm% m^rf ) 
iitlX-mny H 1 3 2JLtefB»ifttei»SftT^ 
S . mmi-ft 5 1 cOiJ^gPW 1 4 0 te(4. IR#(t7*9 
7 h*-A 1 4 2AW(t^ilT^.5 (06&l^07# 
>n : 2.0.0.29 




(7) 

1 1 

M) . 77 v H*-£ 1 4 2 £(4777- >y M 4 4 , 1 
46ZftLXV\s/4 HifflAftl 5 0ri«(t£>*lT*5 

0. yw-r 5 0«iffl»sgt5i*mBSHi- 
*yw-r hi 5 i**vc^4. H6 

y VJ 4 H 1 5 1 CDWWX\ 75 <y b*-A 1 4 2 fcli 

•6. 77'yH*-A14 2<7>TC, 7^fiX-^7-) 
>H4 1 2tll iM§^20«777 hT^^- 
jtX-^4 0 8^K#*t^T*JOs .Til4>»77yh 
77fiX-^4 08(t #ffu-74 0 6t4 9;7- 10 
b U >y 5>y T-7H1f 4 0 0 H U x ^ 3 8 £ft? 

(4, lO«7^fAX-^4 0 8»yg-l 5 8(C 

ax- ? 4 0 8 tftiJiETSiOTCcKgS *U> 4 5 lzm* 
Vbtll (05, Efll7aVHl8«H) ♦ 

[0023] gi«*H5ai^H6S«B'tii:. yuy 

4 K«£#l 50(4, 'Jy? 1 52%-frLX. 2Oi0ffl 
*g§#I)7-A 1 5 4<0#*<0-«fc«*3;lVO> 
4. Cit^^HWir-Al 5 4C0flfe«Cfc^T, &fttfi 20 
7- A 1 5 4(4ffil&n>y H 1 5 6fcJDt#(7&*VO>4. 
06 £#Hft4 1 , &fK»o y H 1 5 6 (4, «|^ g - 
1 5 8#n y H 1 5 6fc? 7>-7$*t4 J: 3 (zffl^HB 
<^>fil* , »»14 0*ao-C®t^CV^. 0iU^ttf) 
fcfc^T(4, #ffl^v3-l 5 8(4, M*^5.25>f 

v>& ) mM*mm>-?^mx h y a i 6 o t , g 

»ia7-A4 2 0 4: , H y y iS0)9ffi0>S y +k 

n&t himmztifc^y^yiu*- i 6 2 1 

lT\iZ>. 377y7;W-16 2ll fy4 10tcj: 30 
9ffl**«7-A4 2 0fctt»$:h.T^4. 377^7 
^*-162(4, fU^K7^7'44^*-b»J'y 
^'3 8ct)d— f'-f V7WZ*-\ 6 2#H'7'f 74 4<9 
■M Yi\*Jl/V?4 0 2 b®&thb*. ftHKMXJb 

<*K* t ill»8B7-A4 2 0«^*|fii(ft»tTff{c=5r 
4) . JWOfSffcWfciiVvai. &ffl*^*3-l 5 8#, 

H -/A-l 6 0 1 , iB*3SBT-A4 20b. 
h U y ^3 8c7)ffi»/ v^kflt^-*IBje#- (0Sk 
ii-T) fc&#LTV*4. 40 

[0024] yi/y-f fi 5 i*«ft#s<x*v^fc*fc 

(4, 3 57y7;^-l 6 2(2#-Hy <y*;3 8*?y 

r (iija) 1-4. yi^/4 h i 5immnib. y 
y?i 5 2^'ypy-f Hffli^i 50(;i6)*^-c5l^ 

*l, ffl^'a-l 5 8*«#-0<fflfC^-Hy "/^'3 8 

*flM*-t*. *v*r, y w4 h 1 5 i#m#$*u * 

-HU y^3 8*<jSft$*l4. ££-CEI16s H17.R 
tX0 1 8 £*HK*4 fc . b y y ^*3 8(2, (4fctt& 
o-74 0 6£$^4{ffctt§*77y H7?faX- 

^4 0 8tc<toyr— ?-«<94oo*^)»»$ns. □ 50 

3/12/04, EAST Versi< 



^^6-2 82918 

1 2 

-540 614, 77 7 Hr^f-aX-^4 0 8tJ:'y^ 

y y i?3 8 &JR 0 til r ^ ^ ^ F9-f 7* 
4 4C0ifia*^ ^JSU-CV^il^ya-l 5 8rtt*- 

* V ^NS^ffl 7 7 y h T 9 + * X- ^ 4 0 8 B t4r A A 9 
H5'fy'4 4fc|6l*»r>TKr*-l£»»L, TO:77 7b 
7?f-ax-*4O80*iWfc»IW*. =5r«r4»tT. 

j^#(4, (7?fax-n7yh4 1 2ifrLx) n 

t7'yy h*-A 1 4 2£&Wt&*rO^*>4>T& 
4. 

[002 5] L^L^r*^, »777h7^faX 
-^4 0 8B(4, <Hr>4 1 4tcK#{t^tL^7^7 t -a 
l-^hyA4 1 6 J: Ot^X^H 5^744(7)11 
JHWaWi- (»77 7h7^fiX-^4 0 8B^ 
L)tr^ ) fcA* - fc tli> . #fcffl7 5 y h 

7^f-AX-^4 0 8Bi:7^f-J.X-^^h.yyN*4 1 
6t3&<fl^L*<*&fc, ^77 7h7?faX- 
?4 0 8B?)lffr (SS^r-f) mS$7JvYT9 
+3.3--? 4 o 8 B £ %<nK<nWm&W,zm.-t. 777 
N7?fax-^4 0 8«ia (D3B^f) tfHffasaS 
i4D-54 0 6fcRftJtfe*Ufeo-5tfia4 1 8£7)(fto 
SIS4 07v^V^y>, 777h7^faX-^408 
(4, ^^n-74 0 6tmLXVT-1-WM4 0 0 

[ 0 0 2 6 ] *}- b 'J >y ^*>*OD LU 2 O^SJRfiBO 

iafci»as§n6J:"5te*f4fc:{i, ^-hy-y^'{4, 

m.5 1 (; i 0 t<y 4 9 rtfcrgi & Aft^*l&< T(4=5r 

ffl*2iS 5 1 «^H*(4, ia tm comb. IXittM 

7 0(4, Z<?>-i&mitohtmij77irv h 1 3 0(C 

3WraWatfflfitJr7*7^«y H 1 2 8&Ji-?Tjil/Tfc 

Wih tm WjZTy 7" >y M 3 0 1 ^777 7 7" -y M 2 8 
fc^EI-e, S9Na 1 1 7 0*>*, BXW77 -y H*-A 1 
4 2cOTffitK#(t^^ia t##7^j. 1 7 4 Siio 

twcus (08#bb) . r-y 1 7 2#-*idifciii 

K^tlSi:, fH»7-Al 5 4A^a-l 5 8&fflli 
^ffl»4ai*5 1««tfy^4 9«tt«fc|*I*»-j'C (t^ 
05fcFWDi LT^L/ifflM*^AFT4: fC 

1«H) . 7-y 1 7 2^^r«r|6j(:ini!fS$ix4i:, ffl 
^•iffli:*5 114, Wi.(4'xu-y hrtcoEISB^^i-f&rt: 

[002 7] IIIMl 2 2<7)An-y M8 0(4, ffl^ffli 

b ivmtrtt. #—h\) y ^ffl*HH 5 1 1 4 •? h' 
•y^4 9mzmMxt>ti& b § , #-Hy 7^14*- 
>n : 2.0.0.29 



y 



1 3 

h 'J 7 h* 1 8 2<^1S»ll,.a"OK#-f HJbfcfl: 
iWi>. *-h'J7^ H 18 2(4. tf7*4 90|*J 
»CWil2 2*aRDttftfeH.*. t7*4 9^XD 
7 h 1 8 0<9±T(C(4;*M K 1 8 2^*6. H6tett, 
2-o<M!H K 1 8 2tf*3frO**. S»KS5 1 *>W 
f£lil(4, tmU 5 7 r--fey->r 1 8 6 (H5fc«0*ij?S 

^^i.-CV%^> (08?)$»rato#$O . m^Testcfc 

i vc . m^mm 5 1 ixw±ixa 

9. 5^3-1 5 8li^n 7 M 8 0 rtfcft 1 /4 4 yf- 
(#>6.4 mm) *£(t9l-3a*>S>*l4. *yiM8 7li, ¥ 

[0 0 2 8] 4HHS1 2 2t£ti. ULo* 
tett (W02ti3V^t)) loco^-ty-W^ft. 

ttaaifcta l-o^Hr^ta*?**. 2-?<9#-fey 

^£#8tESf-|>;:i(4. -fey-f?L4 2 (E3Rtfei4 

•S. dnA>0-feyt(i:. ODLU2 0^T7^^yha 
tf^y7V-^ 3 y(;:ffiffl$iil>, K»fctl7 0<3 
7-'J 1 7 2(4. r-'J 1 9 2RV%m^hl 9 4i 
-frLX.. Portescap ft (La Chaux-de-Fonds, S 

witzerland) fr^-fiffiZtLX^Z^Tfr p532 

? 1 9 o(4. r-y 1 7 2t(j^^ mmhtmz 

^r5^7M2 8tffiftit^TM. 
[0 0 2 9] XfyWl 9 0(4. u-t<>?R 

1 9 OtflSftfcj&^Sitaj^d t , Xf'/A't-^ 1 

9 otfasetofc* u ?ru -«fci<o«aB*3^^ 

ttSfWHKWESWrV*. Xf 7^t-^l 9 0li, x 

xf7/^-? i 9 ote&mBiiznmk o t 

ili!j$*il>fffl^S5 1(4. ^-hiJ7xWH7-(/ 
*HR«*»t*?TffittOfiT&VO D L U 2 0 OWaftl 
tt(c«BK-f-5. 

[0 0 3 0] &(::. 09£#H8U J.oHl2«/02£ 

3t«flS^gSiR.(CO^TgiHfl-r^. ODLU20tf)77-f 
^yh^rA(4. ^7l^-A6 4<0SSP6 6(;flX# 

3/12/04, EAST Vei 



(8) ^^6-2829 18 

1 4 

0**1/0*4. E|9i^-rckp^, TtfWrytfv*- 
2 0 2l4xn>/h^-by-^2 0 4 5:WtT^I.. 
^2 0 4tt«3te»XKf3K«lliH» (EbW) £WbT 
^4. -fey-*2 04(4. XA«,1-7-2±2 0 0#3&ftg| 

2 04(4, #<4 3 2A~3 2E^ll(3f4'4>i:&£Lrt: 

fflfifc:I!ES*i4. ««A-2 0 2cO#ffiS5t(4, 

7 l^-i. 6 4 COX^fa^i&P&g* &S&*4* >^2 0 4 

t>EH§frcv*s. t 0 7^T7T&i:f*:|XW-(ti-7h 
10 50|:7Q7bMtyt206, 2 0 7£8dfi-f4£ 
<k 0 , e y^ffli*4 8^ Y|M8±^±T?)«S 

6(4^jll7W-^640lIgB68(:a£S$il?tX-f 7f- 
T-A2 0 1 fc J: 9tt#$;rl, T-f}<D^.y^2 0 7(4# 
jM7W-A6 4<J0«gB6 6(Ciaa§it^X^ 7^T-A 

2 0 3fcJ:9tt8$*i4. 

[003 1 ] e7^ffiiftJX#(ti-7 h 5 0£(4, f 
7^ffli:#:4 8«0K^T7'f^yhtffl^-fl.Z (@ 
Ik) 6 0wxy3-y#<?y *fc 

20 ftmn-/hi^>'t2 0 5 (01#SS) tifttf^ 
T^4. Xn7h^-b^2 0 9(4, tTv*«i*4 
ScOEllKll^Sr^-n.. -fey-9-2 0 5. 2 0 9(4, W 
5 4fc3RW-(t^#ifcX>fvf-r-A (la^tirl 1 ) fc <fc 0 
H^H9^#sa-f4k. T^-bV-9-2 0 
2fct«3te»2 0 8*«ift(t^TV^. #^*l§2 0 8 
(4, 3 2 A- 3 2E<7)(3(3'4''t^K*-rS^*iff 

*U\ ^iX^»^)^f|2 0 8(4. mm<T)Wi!\- 

3 2 A~3 2 E<0+-&*»fe»»affiL'r*Sn.TV^. 
^3feSS2 0 8(4. Mark Tech tt (Latham, New Vork)*^ 

U\ ±*-C0-fey^N"-2 1 0(C(4. Mark Tech tt*»<? 
TfflESfl-O^TJWTE 6100»««aH»2 1 2*^ -t 
y^yN'-2 0 2±^3feSl2 0 8 fcHSW^SStS-^ 
•TI»4-5(cSES$nTV^, #^3tH2 0 8&t/^nt 
W«-tl»^aiS2 1 2(4. H2at^|9fctt»2 1 AX' 
^i-ZtLt>cofflcr>ffi$m\ A- b >J 7 j^*3 8*>'xn 7 
h 3 4 I^KCjSiEC^^nJt t ^ h >J 7 ^ 3 8 
nfflffiipt* {W>A mm) ttflfcffiBfcSl 

&J;3(ciBS$ix-S. 
40 [0 03 2] ODLU2 0<0S^<0f^l!lB#(C^V^T. f 
7 * 4 9 (4 £ fl**£<0 1 # dttiLftSCrfc i) . Si^ ^' 3 

-158(4, ^:^l^*^D7^3 4p ( ^(=jiiE^^^•rl. 

fc^^-h'J 7^3 8*^^1/2^ yf- (ftl3u) 

xn7h*^^-hU7V$rffi'3tti-t«0(^-ri>^ 
BSr«Btrf*y!;«>-c*i. ffl^a*^-^*-^(C 

14. fflASSofttttf, ^3>?l-^a^{4S*^gH 

jssfLS . ^- b y 7 s-'3 8*^^iEEsias:*^ 1 
50 /2-f y^- (*«;i 3mm) ljl±5?ai-tSJ:9(c. ^-hy 
sion: 2.0.0.2 9 



(9) 

1 5 

v*J3 8»n 7 h34|*Jfc3tiEKEBS<l ! S:*»-3fc 

U >y i>3 8liPI2 1 4 fcaSfflftS . i^jfiBfttaS 
<0«ttiJ»2 12fcJ:Olft{BSfls iilKj: , J0DLU2 

ft^t, «ft»2 0 8&lfl*ai»2 1 2 

tL$>V)&m2 0 8RV1klii&2l 2(4, ODLU2 0 

-hU -y^*3 8^j:0)g»r§ii-S^i:S-«!fctitl)^SS: 10 

[0033] Ci-CHIO, HI 1&#EI12*#!H 

wxvmrt. mmmizx*). 7y4x>vm%. 

RBSfi*. W*.tf0ioii, Sv*fcBSiS"t*2o£Hsy 

^3 6*31411^12?**. &?14 2, 4 2A, 4 2B 
(4n««Dfl»22 0(cHlPU'C*JO. Bfl»2 2 0«(iaf 20 
l4S7-222?&&. $5-22214, t£S5-#?L 
42, 42A. 4 2Bfca-9*CS*W*4i:*fc, Kt* 
h48c^t-feyiM 8 5fcJ:01MtS*iS3e<i# 
*RI«-*fctf>«Ot>«>?**. SOt3;h.fc*fi^i#fe 
y*185fcM$:h., *fe>lM8 5fcJ:*)*fflS*l 
*. K]gB2 2 0(4, 8 5*«?L4 2. 4 2 A, 4 

2Bi:IE«fc»&U:fc&, ftWL4 2, 4 2A, 4 
2 Brtfc0*&£*iJ.ofl i a»'»R5fi* £ fcWItef 
4. 

[0 0 34] HI li#SW"Sfc s ttaj»2 12fc(i, 30 
J^Rfiift 2 1 1 «HSt«{fi»x^ y h 2 1 3 £SE 

w* ztizx*) mztuzwsHPi-t htu z t m. 

MZtlX?. R«fc, R«f*2 0 7 (H12#&) <OS 
«C«*iW>'h2 0 9*Wt*IfcfeJ:9, »*» 
2 0 8MH$iUb%3teii (f ield-of-emission) 

£t#?#*. ii*»ai«iaj«»i«)»jaai. »*» 

2 0 8 frbOKtf* mtHO D L U 2 0 |*W>aBift*»S>tf> 
£S*£ftT, ttm»2 1 2^5618? (:rn.y* ) fOMIH 
<0|H»^{B'tifc* { *V^J:"3fc'f*. ODLU2 0O 

fl|jtWPiffl&t/r7'f^yhgi5 0 a p^^$^TU^co 40 
•e, az 7 ho^vjTV-^gy, 7y<ixvvmf 
mxommmimz. mmm^mmz^xmmz 

■WW*. 

[00 3 5] 01 3£#Hg-f *fc, O D L U 2 0 £>M0 

+*fctt3>ha-92 5 0jWEM8;h.'OV&. syh 
0-7 2 5 0(4, K?-fr4 4*>^r-^IBK0Xtt 
XttK?4 , r4 4A*Or-*tfii»*l*<, ODLU2 
0<0*4>i*>*T-?h7:7-< Hl3fc 
<i. fltl K94* 72 5 50 
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^^6-2 8 29 1 8 
1 6 . 

4 72 5 4# s ?F$;Jvtu*. £tz. H13CH4, ffiOH 
54'7W<?D*nH9-f7'2 5 6&l^5n+l 

5 8t>*SflTV^* n(44, 6. 8X1410 
Tin). iitfeOK^-f^^Wr-^tt. SCSI 

(May tW^fW y^-7x- X s Small 
Computer System Interface)^»J y? 2 6 0 fci&->TE 
ttJhxhayeA-^2 6 2 (*xh3yh*jL-^(4. 

[0036]tah3ytjt-^262ll ODLU2 

ooy^xxhs-, 3yea-^250^'jy726 

4^RS2 3 2^'J7/Ky^-7x-X^^tTH 
fr§-£*. ODLU 2 0020*0? MMtfl^Ofr 
£ (subject matter) JMLtUSiyjiii 
h3yejL-^2 6 2rttHEttSfl-CV^. ODLU2 
0J4, ZOXU -y hftfi^- h -y ^(C|E«S*ITV»4 
*>*tt-aTV^*fc38af=5rV». ODLU2 0^f^licOM* 
ifi4>(0tt»W&(W4 i: , Cift&Oftgtenyho- 
5fcJ:0UU-Sti.T5hxb3ytjL-^2 6 2fc:RS 
*l*. zi-?ym£tl. *w^KA*igt2 7 0at^ 
3 2**faW 2 7 2±|C«SSftfcfaWjB»»fe 
rjyha-72 5 0Sr^LT^iM$n*. ffi, ^f-A'-y 
KA*i8B2 7 0&t>'3 22??t <f *M 2 7 2fcoH 

T(4, tt*r*. 

[0037] ODLUnyt'a-^266(4, 16t*«y 
h7^n7o-fe <yHf (#J;i(f80286 74* ? OTP-fey 
■9") TttftSJlTtt*. 3yh- A -^2 6 6<4, by-i 
TOffir? 77, <y h&VX- h 0 -y ^OEttStf 

o d l u 2 o firtamzitfcwsmv*- b u -y 

U^#ift^-^y^«f+m^ffl§ni» . 
ifLfeWt^3^Ka-^2 6 6tJ:») 1»«K54* 

j/-yy^si/7o ? t 4 frb^-mzmx* >bv-y 

2 5 0(cil»Sfi*. tt&L\^mru7r4)VtL 

mm<om^\,zfm-£ixhi&z>m)tfbh. dp5oo uyy 
0-^25014, ^amfWMjZT vA*vy*.v*r 

(i*l^-fey^^S^Wfc##2 7 4TSS , t) , 
^ U S <y h-fey-^ (t^WtSf 2 7 6T*1") , jgffif 
«IH=>^ («-&Wfe»*2 7 8TS^) . Mf*->V 
0 0*^ : 5:*ODLU2 0^fi!c^ t a*»<c>A 
*r-^*»tK*. DP500 3yhn-7 2 5 0(4, tB 
^J3VyH^, Xh'7-f7'-^-,-if ;: E-^8 0, Y 

9 4 , ( @Ik ) Z 4 f-f-X* 

-^6ot:a*§-r*. d^i^^ai^3vyh'{4. zti? 

tl. "t-^iiiils 2 8 4, 286, 2 88^-^ 
-^nyhP-92 8 3Sr^UTji*g$ft, tf-^t- 
^ 3 y h o - 7 2 8 3 {4 3 7 y K $-y-^<SSWti?fg 
IzmtRfl. DP500 3yhD-7 2 5 0<4S^, avy 

Mx-mmmshATv^-f 1 90, jh^sv 

>n : 2.0.0.29 



(10) 



#H¥6-2 82 9 1 8 



1 7 



1 8 



M 51&l£X-/M*v?Xl OOfciBfrt*. 
[0 0 38] Hi 3<7)B : ?|lIli!Si:ODLU2 0^ 

OWfctt, ODLU2 0<7)T7'f^>ha^ d f J i' , ;r^ 

-^3y5rff3v—^y^#ii^SiHH$-i-tf. odlu 

8) *\ X^iftcot^Rlga^Y^iSwTOM (t=Sr 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical disk library for document storage and 

retrieval in more detail about an electronic-filing-document retrieval system widely. 

[0002] 

[Description of the Prior Art] The direction of an optical record medium can make binary data memorize 
by high density far from a magnetic medium. For example, the alphabetic character which can be stored 
in the magnetic-recording disk of the same diameter to the ability to make an optical disk with a 
diameter of 5.25 inches (about 13.3cm) memorize the alphabetic character to 650 million pieces is 2 
million or less pieces. Therefore, many optical disks are used for a very mass document or electronic 
storage of record. Billions of alphabetic characters are contained in record of organization (company) 
companies, such as a big insurance company, a big state bank, or an airline. Therefore, although the 
optical disk has high storage capacity, many optical disks are needed for memorizing record and 
reference (reference) of the big business. Similarly, it is required for the library of an optical disk to also 
memorize such record. 

[0003] The user of an electronic data storage system is tamed to the speed and the facilities which search 
record and reference by this system. Therefore, speed and facilities with the same said of an optical disk 
library must be obtained. In these companies depending on such a system, documentrretrieval speed 
serves as criteria of the productivity of a company. In order to accept an optical disk library in large- 
scale storage and a large-scale retrieval system, an optical disk library must have a suitable speed and 
reliability in the mass storage capacity. The device in which one or more optical disk drives which 
perform the read or the writing of the storage capacity of two or more disks and a disk, and a disk are 
moved the inside and outside of storage and within and without a drive (disk drive) is needed for an 
optical disk library unit, migration and arrangement of a disk being automatic (robotomorphic) it 
must be carried out, and this automatic migration is quick, it is exact, and reliability is indispensable. 
[0004] Generally an optical disk is held in thin and even rectangular paraMfp ^& l 0S^lf^fS!f a 
g&Ftoidgei A caT^dgejpriQte^^^ [ of a disk ] it, and makes easy insertion of the 

disk to the drive for the writing of the data to the read or the disk of data from a disk. Based on whether 
both whether only read from the disk concerned is performed, read, and writing are performed, various 
data medium is used for a disk. Although all the cartridges from various manufacturers are using various 
data medium, the optical disk cartridge is standardized so that it may essentially have the same physical 
characteristic. The optical disk drive is not yet completely standardized by the regrettable thing. Loading 
and the unloading property of a drive change in the large range with various drive format and 
manufacturers in more detail. For example, the mechanical resistance with the precision which should 
arrange a cartridge for the relative position (namely, distance of the access slot of a drive and a pars 
basilaris ossis occipitalis) of an access slot and loading, the spring which needs to overcome carrying out 
loading of the cartridge to a drive changes greatly with drive format. 

[0005] In the case of drawing (ejection) of the cartridge from a disk drive, there are other problems. For 
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example, the distance in which the automatic drawing device of each disk drive extrudes a cartridge 
from an access slot is not standardized. For this reason, automatic drawing of the cartridge from a disk 
drive becomes difficult, and it interferes with movement of an automatic drawing device. Moreover, an 
automatic drawing sequence needs fixed time amount, in order that an automatic drawing device may 
perform other work. Moreover, the manufacturer of an optical disk drive does not accept reconstruction 
of housing of the disk drive for making automatic loading and unloading easy, or a loading / unload 
device. If such reconstruction is performed, the guarantee of a disk drive will be offered an invalid, and 
the manufacturer will not sell their drive, when a manufacturer knows that such reconstruction will be 
made. Therefore, if an optical disk library does not have the flexibility which can be adapted for such 
various format, actuation will become slow, and it will stop frequently, and damage will be done to a 
disk or a cartridge. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention relates to the equipment which keeps an 
optical data disk cartridge. Therefore, the purpose of this invention is to raise the speed, reliability, and 
flexibility of an optical disk library unit. 
[0007] 

[Means for Solving the Problem] In one desirable example, equipment of this invention has a rack 
equipped with two or more storage slots which separated a gap parallel as a whole for keeping a 
cartridge. At least one disk drive pair is attached in a rack. A disk drive pair has two optical disk drives, 
and each drive is equipped with an access slot which performs insertion and drawing of a cartridge. On 
each access slot, after a cartridge is taken out by disk drive, a device in which a part of cartridge is held 
in an access slot is attached. Mutually, a drive adjoins up and down and is attached. Equipment of this 
invention has two pickers which transport a cartridge again between locations where a rack was chosen. 
These pickers are related in confrontation and are attached to one. Each picker is equipped with grip 
equipment which inserts into a slot a flat actuator which releases a cartridge from a cartridge 
maintenance device attached on an access slot of each disk drive, and a cartridge, and is taken out from a 
slot. A maintenance grip in which release for holding a cartridge is free is prepared in this each grip 
equipment. 

[0008] Equipment of this invention has a drive system which moves a picker to other locations from one* 
location, and rotates a picker, and operates grip equipment and a maintenance grip. This drive system is 
equipped with the 1st motor made to move a picker in the direction of X, the 2nd motor made to move a 
picker in the direction perpendicular to the direction of X of Y, and the 3rd motor made to rotate said 
picker around Z axis perpendicular to the direction of X, and the direction of Y. A drive system is 
further equipped with two grip equipment drive motors (it is one drive motor to each grip equipment), 
and two solenoids (each solenoid operates a maintenance grip). A controller connects a drive command 
to a drive system, and controls a motor. Equipment of this invention has an alignment (adjustment) 
system which maps a location of a cartridge in a slot, a drive, and a rack. This alignment system is 
equipped with two or more sensors which determine each location of two or more fixed reference points, 
^ng ^ g ^ 

of eachj3gt|ga^^^ Moreover, these sensors determine which 

slot hafnema cartridge, and are used also for mapping a location of a cartridge hold slot 
[0009] It is tabulated in a central processor and a location of a slot, a drive, a cartridge hold slot, and a 
reference point actually forms a map of said location. If a disk is moved, this map can be constituted so 
that it may surely be updated. A central processor is equipped with a means to determine 1 set of 
commands to which a cartridge is moved in a path between selected locations. A path which should 
make a picker follow can be included in a command. 
[0010] 

[Example] The accompanying drawing which essentially [ it is included in this specification and ] 
constitutes some specifications explains the principle of this invention with the detailed explanation 
about the desirable example which shows the desirable example of this invention roughly, and is stated 
to the above-mentioned overall explanation and the following. Reference of an accompanying drawing 
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(the component part of same class is shown by the same reference number in the drawing) shows the 
desirable example of the optical data disk library unit (optical data disk library unit, ODLU) by this 
invention to drawing 1 , drawing 2 , drawing 3 , and drawing 4 . As for ODLU, the whole is shown by 
the reference num\^^^WSW^& has the base 22 and crowning 24 which were supported by the frame 
26 of a rectangular parallelepiped as a whole. Usually, ODLU20 is completely closed by the side panel. 
In order to show the important feature of ODLU20, illustration of these panels was omitted almost 
completely. In order to show a certain control means (after-mentioned) of ODLU20, some panels 28 are 
shown in drawing 2 . 

[001 1] The perpendicular rack member 30 is attached between the crowning 24 and the base 22. The 
ra^E&imfereaSi© is arranged that it should form, fiw&0M%WME*$he width of face of each column is 
equal), i.e., the columns, for supporting two or mofigEligfcsi^ Eacfi!^fe3^iKas the size which is adapted 
for the 5.25 inch optical disk cartridge (it is only called a cartridge refer to drawing 2 and the following) 
of 650 megabytes (650Mb) of one ISO standard. As for a slot 34, it is desirable to arrange in bay 32A - 
32E of tt^^yg^^refer to drawing 2 ) which adjoins mutually. A module 36 can be formed for 
example, with injection-molding polystyrene. When carrying out grouping of the slot to a comparatively 
small module as mentioned above, it is decided from curvature and distortion that manufacture tolerance 
and flexibility are made more into strictness. 

[0012] If it explains to details with reference to drawing 1 , each module has 12 slots preferably. The 
collective bays 32A-32E equipped with the module 36 constitute ^^j^^X^^^^hich consists of a 
storage slot which separated the gap parallel as a whole for keeping the optical disk cartridge. A rack 21 
keeps the cartridge to 288 pieces. In the heel 40 of a module 36, the both ends of each slot 34 are 
adjoined, th^|s^ns r G)rgh@l^#Parranged. and Rhine between sensor holes is almost parallel to a slot 34 
(refer to drawing 3 and drawing 4 ). Thfefsegs;©?^^ 

stppMrg:^ Tw@AQp^c^^sk^rivesi44iare attached in the bay 32. Each 



drive 44 has the aG$essi§i©t^6Tfor performing the insertion and drawing of a cartridge by which thgjsead 
(M^e^writingj)^ without making any cartridge slots 34 intervene among these, 

mutually, it piles up up and down and drive 44 is attached - having — a drive pair — 47 is formed. 
[0013] ODLU20 - each of Bays 32A-32E - one drive pair - it is constituted so that 47 may be attached 
(refer to drawing 1 ). therefore - ODLU20 - anterior part - five drive pairs - 47 [44 ], i.e., ten drives, 
can be formed. Although drives differ functionally, as for each drive, what has the overall-height shape 
factor (full-height form factor) of 5.25 inches and the side anchoring section is desirable. The shape 
factor of 5.25 inches is a draft adopted in computer industry about both the magnetic-recording data- 
medium drive and the optical record-medium drive. However, the relative position (namely, distance 
between the access slot 46 of drive 44 and a pars basilaris ossis occipitalis) of the access slot 46 is 
changeable with the various specifications of a drive. 

[0014] each - drive pair 47 occupies one location of a bay 32 (this location - a drive pair - when 47 
does not occupy, occupied by the module 36). drive pair 47 — the central module of a column — 
replacing with » anchoring and a drive pair - it is desirable to make it access to the slot or cartridge of 
the upper and lower sides of 47 become easy equally. The drive slot 46 is mutually parallel and it is 
made only for the same distance as the slot gap for seven pieces of the slot 34 of a module 36 to separate 
a gap preferably. If drawing 4 is referred to here, the bezel of the origin prepared in the drive 44 will be 
removed from drive 44, and the exchange bezel 414 will be formed ineach drive 44. The bezel 414 has 
thigisens^gh^^^ ^ of a module 36 

was separated crosswise. These sensor holes 42A and 42B are used by the alignment system, and carry 
out the map of each location and format of a disk drive. 

[0015] J^§SIlh§^ As mentioned above, the relative 

position of the access sldf46 is changeable with the various specifications of a drive. Therefore, the 
number and the relative position of sensor hole 42B are used by the alignment system, and are identified 
to the specification of 16 of a drive (again sowings). It enables this to use the drive of different 
specification for coincidence in ODLU20. The cartridge maintenance device 400 is arranged ahead of 
the access slot 46 of drive 44. The maintenance device 400 is attached in the perpendicular rack member 
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30 that active jamming of the drive casing 402 of a disk drive 44 should be avoided. The cartridge 
maintenance device 400 consists of a bar 404 and a spring energization roller 406. When a cartridge 38 
is taken out from the slot 46 of drive 44, a cartridge 38 is held in the location partially taken out with the 
roller 406 (that is, the spring of a disk drive 44 continues exerting a pressure on a cartridge 38.). Refer to 
drawing 16 . 

[0016] If drawing 2 is referred to againfS^^p^^pipker as^n^ly 48r / for inserting a disk in the 
cartridge sldP$*Shd a drive sl^tSblpand taking out fronTSiSe'isTormed. The picker assembly 48 has 
tM^pigke^s§l3) which were related in confrontation and were assembled by one. Each picker 49 has grip 
equipnig^(^|^er^S;i^vhich grips a standard 5.25 inch optical disk cartridge. Grip equipment 51 has 
separated the gap by the multiple with an exact slot gap. The picker assembly 48 is attached in the picker 
assembly anchoring unit 50 pivotable by iBit^wI circulation ball bearing form bearing. The 
picker assembly 48 can be constituted so that qng|g_itii^ 

^g|g^7)The picker assembly 48 is MFM. Model SM 44 marketed from the corporation (Ronkomkona, 
New York) It rotates with the servo motor [ like A s^®motor60;drives a shaft 54 through a 
worm gear driving gear. The details of a servo motor driving gear are omitted from drawing 1 and 
drawing 2 for clear-izing. These details are well known to this contractor. 

[0017] The picker assembly 48 and the picker assembly anchoring<g|EifS0 are attached in the migration 
frame 64. The migration fran^a@35has the base 66 and crownings which were attached in the support 
rod 70 which separated the gap parallel as a whole. The base 66 and the crowning 68 (refer to drawing 
2 ) are attached free [ sliding ] on tl ^sup^ isfemd^F.arranged on linear bearing (not shown), an<jg^, 
respectively. The migration frame 64 is moved by the upper chain driving gear 78 attached in the 
downward chain driving gear 76 attached in the base 66 of this migration frame, and the crowning 68 of 
a migration frame along with the direction ( drawing 1 ), i.e., X axis, shown by the arrow head X. The 
power of the chain driving gears 76 and 78 is obtained by the single servo mot$B&!^for example, MFM 
model SM 64 marketed from the corporation). The servo motor 80 is connected with the sprocket and 
the chain moderation gear driving gear. A servo motor 80 drives the up-and-down chain driving gears 76 
and 78 to coincidence by the sprocket 75 (only the upper sprocket is shown in drawing 1 ) attached in 
the both ends of a shaft 77. 

[0018] The picker assembly anchoring unit 50 is attached in the perpendicular rod 70 for the migration 
frame 64 top through the bush 90 attached free [ sliding ], enabling free sliding. The chain driving gear 
92 attached in the anchoring unit 50 moves the anchoring unit 50, t h^efeeitfrei i^^ 
alc^j^hg^^ of 
rotati@B|^^ The chain driving gear 

92 is driven with the servo motor 94 which was attached in the base66 and connected with the sprocket 
96 through the chain driving gear (not shown). The counter weight 69 for balance is attached in the 
chain driving gear 92. ODLU20 inserts a cartridge in the predetermined location of a rack 21 from a 
predetermined location and, and has the so-called (and it takes out) mail box system 100. Although this 
mail box is the feature good [ of the conventional technology / optical disk library ] and known, 
completeness is explained briefly [ below ] a term ** sake. 

[0019] The mail box 100 has the platform 102 for placing the cartridge which should be inserted in 
ODLU20. The platform 102 has the crevice (not shown) of the rectangle for holding a cartridge. The 
platform 102 is attached free [ sliding ] on the parallel support rod 104 through the linear bearing 103. 
The motor 1 12 attached in belt driving equipment 1 13 drives the lead screw (not shown) which moves a 
platform 102 to the front or back. At the time of un-operating, a mail box 100 is stopped with a platform 
102 in the crowning of column 32E, as shown in drawing 1 . If a mail box 100 is energized, a platform 
102 will pass along the slot 106 of a side panel 28 (refer to drawing 2 ), and will drive it along with the 
support rod 104. Next, a cartridge is placed on a platform 102 and a platform 102 is returned to the 
position of rest of the crowning of column 32E. Here, the picker assembly 48 accesses a platform 102 
and moves a platform 102 to the predetermined location in a rack 21. Similarly, a cartridge is taken out 
by the predetermined location of a rack 21 by the picker unit 48, and is placed on a platform 102 in the 
crowning of column 32E. Next, a platform 102 drives in a location 108 and a cartridge 38 is taken out. 
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[0020] The above-mentioned configuration which drives the migration frame 64 and the picker 
assembly anchoring unit 50 drives the picker assembly 48 in the both directions of the direction of X, 
and the direction of Y, and gives a means to adjoin, the cartridge slot, i.e., the drive slot, of a rack 21, 
and to position this picker assembly 48. Moreover, the picker assem^l^^0tate§«aroHSa Z axis 
perpendicular to X axis and Y axis, for example, it is made for the desirable side of the picker assembly 
48 ^ ^feup^T he details of the picker assembly 48 are explained below. Reference of drawing 5 , 
drawing 6 , drawing 7 , and drawing 8 shows the details of the duplex picker assembly 48. As mentioned 
above, the picker assembly 48 has two pickers 49 combined with one in the very close mode. Although 
th^^ef2?f9>is explained as a separate existence, attaching to one is [ a picker 49 ] convenient on a 
comn\g^gme420. 

[0021] The frame^Oltias two parallel side walls 122 ( drawing 5 and drawing 6 ). It is separated by two 
bulkheads (septum) 124 (refer to drawing 6 and drawing 7 ) of the axis of rotation, a step motor or two 
back brackets 128 (refer to drawing 6 and drawing 7 ) f<^dri^3£5g^to^ds> and two front brackets 
130 (only this one is shown in drawing 8 ) for drive screw threads, and the side wall 122 is attached in 
this bulkhead 124. The rotation driving shaft 54 (shown only in drawing 5 ) which attaches the picker 
assembly 48 pivotable to the anchoring unit 50 ( drawing 2 ) is prolonged through the hole 125 (refer to 
drawing 7 ) of a bulkhead 124, and it is attached in this hole 125. Although the important feature of a 
common frame 120 was explained, since the picker 49 is essentially mutually the same, explanation is 
further continued below only about one picker 49. 

[0022] If reference of drawing 5 , drawing 6 , drawing 7 , and drawing 8 is continued, the grip assembly 
51 is supported on the support rod 132, and these support rods 132 are attached in each side wall 122 
with the support rod bracket 134. The side member 140 (in detail refer to drawing 5 and drawing 7 ) of a 
grip assembly is supported for the support rod 132 top through the linear bearing in the support rod 132 
(not shown), enabling free sliding. The anchoring platform 142 is attached in the side member 140 of the 
grip assembly 51 (refer to drawing 6 and drawing 7 ). The solenoid assembly 150 is attached in the 
platform 142 through brackets 144 and 146, and the solenoid assembly 150 has the solenoid 151 which 
it holds [ solenoid ] and operates equipment 5 1 . Reference of drawing 6 attaches the actuator mounting 
412 in the platform 142 further on both sides of a solenoid 151. Under the platform 142, two flat 
a<s ^S^g^|S^ b y which spring energization was carried out are attached in the actuator mounting^l#*> 
and these flat actuators 408 are used for releasing a cartridge 38 from the cartridge retainer device 400 
with the press roller 406. The flat actuator 408 is attached so that it may be attached on the plane which 
one actuator 408 has held and was formed of the iaw^ lffikan d one actuator 408 may be arranged under 
said plane (refer to drawing 5 , drawing 17 , and drawing 18 ). 

[0023] If drawing 5 and drawing 6 are referred to succeedingly, the solenoid assembly 150 is pivoted by 
each end of two grip equipment operating arms 154 through the link 152. Each operating arm 154 is 
attached in the drive rod 156 in the other end of these operating arms 154. If drawing 6 is referred to, 
each drive rod 156 has been held so that the grip jaw 158 may be clamped by the rod 156, and is 
prolonged through the side member 140 of equipment. In the desirable example, each grip jaw 158 has 
the posterior part stopper 160 which positions the posterior part of a standard 5.25 inch optical disk 
cartridge (the outline is shown by the dashed line 38), the grip equipment arm 420, and the 
KOR^^^^bulkkey5l^2jwhich engages with the notch of the^B^^ol^-ear^dgerffiia by which spring 




energization was carried out. The KORAPUSHI bull key 162 is held by the pin 410, and is pivoted by 
the equipment arm 420. The KORAPUSHI bull key 162 is crushed in the inner direction, when a key 
162 engages with the side housing 402 of drive 44 during loading of the cartridge 38 to a disk drive 44 
(that is, the longitudinal direction axis of the KORAPUSHI bull key 162 holds, and it becomes the 
longitudinal direction axis of the equipment arm 420, and parallel). In another example, each grip jaw 
158 has the posterior part stopper 160, the grip equipment arm 420, and the fixed key (not shown) that 
engages with the notch of the flank of a cartridge 38. 

[0024] When a solenoid 151 is not energized, the KORAPUSHI bull key 162 clears a cartridge 38 
(passage). If a solenoid 151 is energized, a link 152 is lengthened toward the solenoid assembly 150, and 
the grip jaw 158 will close strongly and will hold a cartridge 38. Subsequently, a solenoid 151 is de- 
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energized and a cartridge 38 is released. If drawing 16 , drawing 17 , and drawing 18 are referred to 
here, a cartridge 38 will be released from the retainer style 400 by the spring energization flat actuator 
408 which engages with the spring energization roller 406. A roller 406 is pushed on back and the upper 
part by the flat actuator 408, and is removed from a path. Next, the spring of the disk drive 44 used for 
taking out a cartridge 38 pushes aside a cartridge in the grip jaw 158 which is standing by. Non-using 
flat actuator 408B which is not used for engagement on a roller 406 moves ahead toward a disk drive 44, 
and the flat actuator 408 moves it ahead at coincidence. Both are because it is attached in the same 
(minding the actuator mounting 412) platform 142. 

[0025] However, it is prevented that non-using flat actuator 408B goes into the electric portion (portion 
which crushes non-using flat actuator 408B) of a disk drive 44 with the actuator stopper 416 attached in 
the bezel 414. If non-using flat actuator 408B and the actuator stopper 416 stop engaging, the spring (not 
shown) of non-using flat actuator 408B will return non-using flat actuator 408B to the expanding 
location of the origin of it. Since the spring constant of the spring (not shown) of the flat actuator 408 is 
larger than the spring constant of the roller spring 418 attached in the roller 406, the flat actuator 408 is 
not crushed, when this engages with a roller 406 and makes a cartridge 38 release from the retainer style 
400. 

[0026] In order to transport a cartridge between the selected positions of ODLU20, a cartridge must be 
drawn in in a picker 49 by grip equipment 5 1 . It is attained by the lead screw or the drive screw thread 
170 which movement before and after a knockout or the grip equipment 5 1 for drawing in ****s a 
cartridge, and is attached (refer to drawing 6 ). The end is held pivotable with the front bracket 130 for 
drive screw threads (refer to drawing 8 ), the other end is prolonged through the method bracket 128 of 
after use [ drive screw-thread ], and, as for the drive screw thread 170, the pulley 172 is attached here. 
Moreover, the drive screw thread 170 is prolonged through the bush 174 with a screw thread attached in 
the inferior surface of tongue of the anchoring platform 142 between the front bracket 130 for drive 
screw threads, and the back bracket 128 (refer to drawing 8 ). when the pulley 172 rotated to the one 
direction, it had the operating arm 154 and the jaw 158 -- it holds and an assembly 51 is lengthened 
toward the posterior part of a picker 49 to the location shown as an AFT from the location shown in 
drawing 5 as FWD namely, ~ (grip assembly 5 1 reference of the lower part of drawing 5 ). If a pulley 
172 rotates to an opposite direction, since the grip assembly 51 exchanges the rotation for example, 
within a slot, it is ahead movable. 

[0027] The slot 180 of a side wall 122 enables the grip jaw 158 to pass, when the grip assembly 51 is 
moved. When a cartridge holds and it is drawn in in a picker 49 by equipment 51, a cartridge slides 
between the cartridge guides 182, and is stopped on this guide. The cartridge guide 182 is attached in a 
side wall 122 by the inside of a picker 49. The upper and lower sides of each slot 180 of a picker 49 
have a guide 182. Two guides 182 are shown in drawing 6 . Movement before and after grip equipment 
51 is restricted by the order limit sensor 186 (shown only in drawing 5 ). When a cartridge is in a picker 
49, the sensor 184 which displays this is formed (refer to the fracture portion of drawing 8 ). In a 
preparation-completion location, it elongated almost completely, grip equipment 5 1 has stopped, and 
only about 1 / 4 inches of jaws 158 (about 6.4 mm) are retracted in a slot 180. A sensor 187 displays a 
preparation-completion location. 

[0028] The photosensor 185 (refer to drawing 5 ) which equipped each side wall 122 with the infrared 
photogenic organ and infrared detector for detecting and accepting a lightwave signal is attached. 
Although only one sensor is shown in drawing 5 (reaching and also setting to drawing 2 ), another 
sensor can be arranged in the same location of the flank of the opposite side of the picker assembly 48. It 
is equivalent to separation arrangement of the sensor hole 42 (referring to drawing 3 and drawing 4 ) 
being carried out in the longitudinal direction to carry out separation arrangement of the two 
photosensors. These sensors are used for the alignment and the calibration of ODLU20. the pulley 172 
of the drive screw thread 170 - a pulley 192 and a driving belt 194 — minding - for example, Portescap 
Shrine (La Chaux-de-Fonds, Switzerland) from - model marketed p532 It drives by the stepper motor 
[ like ] 190. A stepper motor 190 is the opposite side in a pulley 172, and is attached in the method 
bracket 128 of after use [ drive screw-thread ]. 
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[0029] A stepper motor 190 operates with a variable speed using the information programmed in 
agreement with loading of an optical data disk drive of arbitration, and unloading resistance, even if 
loading differs from the unloading resistive characteristic. Moreover, if a stepper motor 190 meets with 
unusual excessive resistance, a stepper motor 190 slips continuously and, generally is calling this 
condition cogging (plugging). In this cogging condition, although it continues rotating the magnetic field 
device of a motor, a motor shaft does not answer rotation of a magnetic field. A stepper motor 190 
carries out the amount of counts by which the encoder was programmed, and stops. A stepper motor 190 
does not tend to overcome excessive resistance. Therefore, the grip equipment 5 1 driven by the stepper 
motor 190 contributes to the fall of a possibility that a cartridge and a drive will receive damage, and the 
high-reliability of ODLU20. 

[0030] Next, with reference to drawing 9 , the component part of alignment and calibration structure is 
explained again with reference to drawing 1 and drawing 2 . The alignment system of ODLU20 has, the 
switch arm 200, i.e., the mechanical flag, attached in the base 66 of the migration frame 64. As shown in 
drawing 9 , the downward sensor bar 202 has the slot form photosensor 204. Each sensor 204 has the 
photogenic organ and the photodetector (not shown). A sensor 204 is energized when the switch arm 
200 passes through between a photogenic organ and photodetectors. A^^0QW^^S^j^li^^^x 
tttgfl^raiSi^ In each edge of the contact bar 202, the 

sensor 204 which determines X directional movement limit of the migration frame 64 is also arranged. 
The same structure of determining whenever [ motion limit / of the upper and lower sides on Y axis of 
the picker assembly 48 ] is acquired by arranging the slot form photosensors 206 and 207 to the pickup 
assembly anchoring unit 50. The upper sensor 206 is energized by the switch arm 201 arranged at the 
crowning 68 of the migration frame 64, and the downward sensor 207 is energized by the switch arm 
203 arranged in the base 66 of the migration frame 64. 

[003 1] The slot form photosensor 205 (refer to drawing 1 ) for determining the encoder count of the Z 
(rotation) drive motor 60 equivalent to the level alignment of the picker assembly 48 is also formed in 
the picker assembly anchoring unit 50. The slot form photosensor 209 displays the rotation limit of the 
picker assembly 48. Sensors 205 and 209 are energized by the switch arm (not shown) attached in the 
shaft 54. If drawing 9 is referred to again, the photogenic organ 208 is formed also in the downward 
sensor 202. It is desirable to arrange [ of each bays 32A-32E ] each photogenic organ 208 at the center 
mostly. From the center of the expedient top of illustration, and Bays 32A-32E, these photogenic organs 
208 are displaced a little, and are shown. A photogenic organ 208 is Mark Tech. The infrared photogenic 
organ of the model MTE 1 100 grade marketed from the shrine (Latham, New York) is desirable. In the 
upper sensor bar 210, it is Mark Tech. The detector 212 of the model MTE 6100 grade marketed from 
the shrine is arranged so that it may have consistency perpendicularly substantially with the photogenic 
organ 208 on the sensor bar 202. Each photogenic organ 208 and the detector 212 corresponding to this 
are arranged so that the line of aim between these which show drawing 2 and drawing 9 with a dashed 
line 214 may pass along the location which separated 1/4 inch (about 6.4 mm) from the trailing-edge 
section of this cartridge 38 when a cartridge 38 is ****(ed) proper in a slot 34. 
[0032] At the time of the usual actuation of ODLU20, a picker 49 is in a position of rest, when this is 
empty, and the grip jaw 158 is in about 1 / location distant 2 inches (about 13mm) from a cartridge 38, 
when these **** proper in a slot 34. This is for making into the shortest time amount taken to take out a 
slot to a cartridge for a command (command) after a carrier beam. In the library unit of the conventional 
technology which grip equipment drives with a servo motor, actuation of grip equipment is usually 
started from a full depression location. If a cartridge 38 is not arranged proper in a slot 34 or is suddenly 
taken out from a slot so that a cartridge 38 may project more than 1/2 inch (about 13mm) from the 
optimal-location-and-allocation location, a cartridge 38 will intercept a line of aim 214. This cutoff is 
detected by the proper detector 212, and thereby, it is stopped automatically, and ODLU20 is not 
restarted, unless the above-mentioned defect is corrected. Therefore, a photogenic organ 208 and a 
detector 212 can be called a cutoff path sensor. These photogenic organs 208 and detectors 212 are 
because the path for picker assembly 48 between the locations where it was chosen in ODLU20 
constitutes a means to detect being intercepted by the cartridge 38. This is effective when making into 
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min damage done to a cartridge and a picker. 

[0033] With reference to drawing 10 , drawing 1 1 , and drawing 12 , an easy means to restrict the visual 
field of a photosensor and a detector is explained here. By limit of a visual field, alignment precision 
improves and the possibility of interference between sensor systems is restricted. For example, drawing 
10 is a cross section which passes along the module 36 which meets the line between two sensor holes 
42 (refer to drawing 3 and drawing 4 ) which adjoin mutually. The openir^^e ^ch-hol es^2p42^and 
42B is carried out to the cylindrical crevice 220, and the edge of a crevice 220 is a mirror 222. A mirror 
222 is for reflecting the lightwave signal emitted by the ph^jggng^l^ this 
mirror moves through Holes 42, 42 A, and 42B. The reflected lightwave signal is returned to a 
photosensor 185, and is detected by the photosensor 185. A crevice 220 ensures a signal being sent only 
in Holes 42 and 42A and 42B, and being returned from a hole, when a sensor 185 has consistency 
correctly with Holes 42, 42A, and 42B. 

[0034] Reference of drawing 1 1 will understand that the visual field restricted to the detector 212 by 
arranging the detector element 213 to the base of the long cylinder object 21 1 is given. Similarly, the 
luminescence field (field-of-emission) restricted photogenic organ 208 can be given by forming the 
luminescence element 209 in the base of the cylinder object 207 (refer to drawing 12 ). The light from a 
photogenic organ 208 is reflected from the components for example, in ODLU20, and it is made for this 
configuration of a photogenic organ and a detector not to have the thing to a detector 2 12 for which the 
path around cutoff (block) is found out. Since explanation of the structural details of ODLU20 and 
alignment components was completed, before explaining the example of the calibration of a unit, 
alignment, and actuation, a control electronic circuitry is explained briefly. 
[0035] Reference of drawing 13 shows the control electronic circuitry of ODLU20 with the block 
diagram. The controller 250 is arranged in the center of a control electronic circuitry, a controller 250 
the data read from drive 44 - or ~ or all the data traffic of ODLU20 except the data writing to drive 44 
is controlled. The 1st drive 252 and the 2nd drive 254 of the 1st drive pair are shown in drawing 13 . 
Moreover, other n-th drive 256 of a drive pair and the n+lst drives 258 are also shown in drawing 13 
(here, n is good at 4, 6, 8, or 10). The data from these drives is carried by the direct host computer 262 (a 
host computer is good at the central computer of data retrieval and a record system) along the SCSI (a 
small computer system interface, Small Computer System Interface) link 260. 

[0036] A host computer 262 performs the request of ODLU20 through the link 264 to a computer 250, 
and RS232 serial interface. The information on whether the slot location of ODLU20 throat holds the 
specific subject name (subject matter) is memorized in the host computer 262. ODLU20 knows which 
slot location cartridge memorizes. If these locations change as a result of actuation of ODLU20, these 
locations will be relayed by the controller and will be returned to a host computer 262. A command is 
transmitted through a controller 250 again from the operating state displayed on the keypad input unit 
270 and 32-character De Dis Rey 272. In addition, about the keypad input unit 270 and 32-character De 
Dis Rey 272, it mentions later. 

[0037] The ODLU computer 266 consists of 16-bit microprocessors (for example, 80286 
microprocessor). A computer 266 is used for count of the desirable actuation sequence to which a 
cartridge is moved between the locations where it was chosen in storage and ODLU20 of the location 
map of a drive, a slot, and a cartridge. These count is translated into 1 set of drive commands by 
computer 266, and this drive command is connected to a controller 250 one by one together with the 
sequence of actuation, and a profile. As a desirable actuation profile, there is a certain actuation 
performed by coincidence, such as X of the picker assembly 48, Y axis movement, and Z axis rotation. 
DP500 A controller 250 receives input data from the component part of ODLU20 which consists of 
optical and a mechanical-cable-type alignment sensor (a number 274 shows these sensors collectively), a 
motor limit sensor (a number 276 shows collectively), a cutoff path sensor (a number 278 shows 
collectively), and a mail box 100. DP500 A controller 250 connects an output command to X drive servo 
motor 80, Y drive servo motor 94, and (rotation) Z drive servo motor 60. These output commands are 
connected through servo amplifier 284, 286, and 288 and the servo motor controller 283, respectively, 
and the servo motor controller 283 translates a command into the information on the servo amplifier. 
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DP500 A controller 250 connects a command to the grip equipment drive stepper motor 190, the grip 
equipment solenoid 151, and a mail box 100 again. 

[0038] Next, an example of the interaction of the electronic circuitry of drawing 13 and other component 
parts of ODLU20 is explained. Explanation of the sequence actuation which performs the alignment and 
the calibration of ODLU20 is included in this example. If a switch is put into ODLU20, perfect 
alignment and a calibration sequence will be started. In this sequence, the migration frame 64 (picker 
assembly 48) is moved to the left limit of X migration, and the lower part limit (namely, seeing by 
drawing 1 lower left corner of a frame 26) of Y migration. Thereby, a home reference point is 
established, next, using a sensor 205, level appearance of the picker unit 48 is carried out, and it is 
carried out. Next, the picker unit 48 is driven in the direction (upper part) of Y. When the picker unit 48 
continues moving up, the photosensor 185 of the picker assembly 48 ( drawing 2 ) carries out sequential 
positioning of the sensor hole 42 which adjoins a slot 34. If each sensor hole is positioned, the encoder 
count of Y drive servo motor 94 will be tabulated by the memory of a computer 266, and, thereby, the 
location of a slot will be established. 

[0039] When a sensor hole is not found out by the 25th slot location (namely, 25th slot location of the 
precedence based on the gap of the slot positioned before), a computer 266 directs to continue upper part 
migration to the picker assembly 48, and to look for the sensor hole of the 30th slot location (namely, 
location of 1 / 2 upper parts of the space equivalent to the central module 36 of a column). When the 
30th slot is not found out, it is directed that a computer 266 continues the migration to the upper part to 
the picker assembly 48, and searchs a drive to it. If sensor hole 42A appears in the space of a central 
module, a computer 266 notices the drive located in this space, will establish the location of a drive and 
will tabulate. Next, it is directed that a computer 266 searchs sensor hole 42B to a picker 48. If it meets 
with sensor hole 42B, a computer 266 will determine the class (namely, brand) of drive which met by 
examining the table (table) of memory using the information about the number and relative position of 
hole 42B. Since hole 42B to four can be prepared in each disk drive, loading and the unloading 
conditions of a drive of differing to 16 kinds are memorizable in the memory of a computer 266. Since 
the relative position of the access slot 46 changes by the various specification of a drive, it is important, 
the class, i.e., the brand, of a disk drive. 

[0040] Next, the picker assembly 48 drives caudad and searchs the 2nd drive. If located in the space of a 
central module, a computer 266 will notice the 2nd drive existence and will tabulate the location. Next, a 
computer 266 directs that a picker 48 searchs hole 42B and the class of drive is determined. If a drive is 
positioned and the class of drive is determined, the picker assembly 48 will be driven up and the 
calibration of a slot location will complete it. Once the picker unit 48 reaches upper Y limit, the picker 
assembly 48 will rotate only the specified quantity so that the posture in which both the photosensors 
185 of the picker assembly 48 are located between the border areas 40 (namely, open field of a slot 34) 
of a module 36 may be occupied. In this posture, one sensor is arranged only for a certain height up from 
the sensor of another side. Next, the picker assembly 48 drives in the direction lower part of Y to the slot 
location determined before. If a sensor 185 receives a signal (interpreted as indicating that this signal has 
a cartridge in a slot), the location of the slot concerned will be inputted into memory. While the picker 
assembly 48 is located in the upper part location of Column A, the sensor 185 of the maximum upper 
part is read and a cartridge is positioned. A downward sensor is read when a cartridge moves to the 
lower part field of a column through the center of a column. Since the computer 266 already knows 
where the drive 44 is located, it is not mistaken in the cartridge in which drive 44 includes a slot. 
[0041] If the calibration of bay, i.e., column, 32A is completed, the picker unit 48 will return to 
downward Y limit. Next, the migration frame 64 is moved in the direction of X until the migration 
frame 64 contacts the sensor arm 200 (refer to drawing 2 ) and the optical slot sensor 204. Next, the 2nd 
reference point which shows the center of column 32B is established. The above-mentioned procedure is 
repeated about each bay 32A-32E, i.e., columns, until the location of each slot, a drive, and a cartridge is 
tabulated or mapped by the nonvolatile memory of a computer 266. after a calibration sequence and the 
picker assembly 48 - a rack 21 — it is mostly returned to a central location (namely, location of the 
minimum distance to the location of the arbitration of a rack 2 1), and level appearance is carried out and 
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it is carried out. This is determined that it is a position of rest convenient for the picker unit 48 when the 
picker unit 48 does not receive a command. When not receiving any commands for 30 seconds, the 
picker assembly 48 is automatically returned to this position of rest. 

[0042] Once the location of all the slots 34 and cartridges 38, the location of the optical disk drive 44, 
and a class are tabulated and mapped by the memory of a central computer 266, it means that ODLU20 
had been ready for receiving the request to which a cartridge is moved within this ODLU20. While 
ODLU20 is operating, the drive slot and cartridge table of memory of a computer are continuously 
updated based on the performed actuation. Since the map of a slot, a drive, and a cartridge is memorized 
by nonvolatile memory, this map is maintained in a computer 266, even when the switch of ODLU20 is 
turned off. Therefore, if the location of a slot, a drive, or a cartridge is not changed while the switch of 
ODLU20 is turned off, when putting ODLU20 into operation next, the perfect calibration sequence is 
unnecessary. 

[0043] Other effective features of a duplex alignment system are that an optical alignment system is 
used as the mutual check or backup of a mechanical alignment system in a certain case. For example, as 
shown in drawing 1 and drawing 2 , when a migration unit is distorted in response to a sudden impact, 
the mechanical sensor 205 establishes "level" condition (this is not actual level) of the picker assembly 
48. In this condition, the picker assembly 48 is not adjusted in a slot 34. if the picker unit 48 drives up in 
the state of a mismatch - the photosensor 1 85 on the picker unit 48 - a photosensor pair - it does not 
have consistency any longer in 42. This condition is reported as an error situation, and this report is 
displayed on De Dis Rey 320 (refer to drawing 2 ), or is sent to a computer 266 as an error message, 
next, it rotates until a photosensor 1 85 adjusts the picker unit 48 with one pair of sensor equipments 42, 
and the condition of having had consistency optically is established namely,, next - until the count of 
the drive-motor encoder equivalent to the level condition adjusted optically is mapped by the memory of 
a computer and damage is fixed — the picker unit 48 — it is used for carrying out level appearance. 
[0044] Next, the important feature of the others about the reliability of ODLU20 is explained. As 
mentioned above, the effectiveness of an optical disk library unit is determined by the time amount 
which takes a cartridge a header and to search and to arrange a cartridge to a drive. Therefore, if a 
controller 250 receives the request for which a cartridge is moved between the selected locations, this 
request will be relayed to a computer 266 and will be interpreted. Next, a computer 266 takes many 
important factors into consideration, when producing a desirable actuation sequence. Although there is 
distance between the selected locations as these factors, it is not limited to this. It is already occupied 
and a drive must be emptied. In this direction (direction where A side or B side has turned up), the 
cartridge is occupying the drive, and the cartridge should be inserted in the drive in this direction (a 
cartridge turns A side upward and is usually memorized in a slot 34). 

[0045] One clearly easy request for moving a cartridge is 1 set of actuation or an actuation profile 
including some actuation of a picker and grip equipment, and actuation of a duplex picker assembly of 
one or more revolutions. A certain thing of actuation is performed to coincidence, and other things are 
performed one by one with the adjustable time interval during actuation. Since two pickers and at least 
two drives can use for actuation, the same purpose result is attained using one or more actuation groups. 
Reliability should also be taken into consideration although the actuation group attained by the shortest 
time amount is generally desirable. From all actuation required to complete a given request, a computer 
266 determines the sequence of the actuation (command) with which the request in the shortest time 
amount is filled by performing a certain actuation to coincidence, and performing a request using one or 
more combination of a component part. Therefore, the decision of the shortest time amount carries out 
the address of the issue (issue) of the retrieval speed of an optical data disk library unit. The address of 
the reliable issue is carried out as follows. 

[0046] The component parts of the most sensitive optical data disk library unit are an optical disk drive 
and a picker to wear. Therefore, the computer 266 of ODLU20 is maintained by the nonvolatile 
memory, record, or the count of the ** (accumulation) actuation performed by each drive and picker 
which were formed into this now. This use count of a drive or a picker contributes to 1 set of actuation 
to which a cartridge is moved between the selected locations, or the decision of an actuation profile. In 
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the decision of an actuation sequence, a computer 266 tries to use it so that all drives of ODLU20 and 
each of both pickers may receive almost equal wear. For example, with an easy algorithm, a computer 
266 determines other actuation groups as which one actuation group attained by the shortest time 
amount or the drive which should be used, and a picker are determined based on accumulation use 
(accumulated use). When the time amount of both groups is compared and a use base group (use-based 
set) is performed within the same time amount or the long time amount in which a certain predetermined 
permission is possible at least, a use base sequence is performed. 

[0047] However, the above-mentioned example is only the one method of fulfilling the speed of 
ODLU20, and the conditions of reliability. Probably, it will be clear to this contractor for some another 
algorithms which carry out the above-mentioned actuation decision which actuation speed is optimized 
[ decision ] and reduces wear of components to be possible. The decision which grants priority can be 
changed based on a specific user's speed, and the conditions of reliability. In the case of anticipated use, 
ODLU20 operates with the request and command from a host computer 262 which are arranged in the 
location distant from the location where ODLU20 is generally arranged. However, when performing re- 
alignment and a re-calibration, for example, or in performing addition of a cartridge, drawing, or 
reorder, it is often necessary to operate ODLU20 in the location where ODLU20 is arranged. In order to 
make actuation easy, the keypad 300 for inputting a command is formed in the side panel 28 (refer to 
drawing 2 ) of ODLU20. Moreover, the monitoring of actuation of ODLU20 and the 32 character 
displays 320 which check a command in more detail and perform monitoring of the response to these 
commands are formed. 

[0048] The layout of a keypad 300 is shown in drawing 14 . The keypad 300 has 24 keys. Among these, 
ten keys 302 are numerical keypads and have the usual function of such a numerical keypad. It is the 
function key which makes various functions start, for example, if it is operated combining a key 304 and 
a numerical keypad, a calibration and alignment will be started, if a key 306 is operated, actuation of a 
mail box will be started, and the remaining keys can choose the disk drive of the arbitration of the 
optical disk drive to ten incorporated pieces, if a key 308 is operated combining a numerical keypad 302. 
The details of 32-character De Pis Rev 320 are shown in drawing 15. De Pis Rev 320 is formed from 
the linear array of four eight-character light emitting diode (LEP) units. The 1st group 322 who consists 
of 17 alphabetic characters is used for carrying out Pe Pis Rey of the function chosen [ source / status 
information, for example. "INIT" (it is used for initiation of calibration actuation), or /. i.e.. a destination 
number etc. / cartridge ]. 

[0049] The 18th alphabetic character 333 shows the single alphabetic character or mark which displays 
the operating mode of OPLU20. The 2nd group 324 who consists of ten alphabetic characters is used 
for the number of the drive arranged at OPLU20 and the condition of these drives being shown. As for 
the alphabetic character which attached the underline, it is shown that the drive is arranged, and an 
alphabetic character shows whether which the side of that a cartridge is in a drive and a cartridge has 
turned to the top. For example, as shown in drawing 15 , the information on segments 328 and 330 
indicates that two drives are arranged at Column A, and that the 1st drive (alphabetic character 328) has 
held the cartridge (Side A is facing up). The 3rd group who consists of four alphabetic characters 
displays actuation of a picker. For example, the segment 332 has the arrow head which displays the 
migration direction of the picker assembly 48. Alphabetic characters 334 and 336 have the mark of "T" 
showing a picker. It indicates that a mark "T" moves up (or lower part), and the picker is moving it 
toward a slot or a drive (in or direction to leave), and when the picker has held the cartridge, the light is 
switched on brightly. The alphabetic character 334 has the line mark which displays the direction of the 
picker assembly unit 48 (orientation). When the 1st picker is up when it is above a segment 334, as this 
line shows drawing 15 , and a line is in the lower part portion of a segment 334, the 2nd picker is up. 
Although the picker 49 explained physically that it was the same about this point, please care about that 
a picker should attach an actuation number. 

[0050] Generally, Pe Pis Rey 320 performs the continuation vision display of current actuation of 
OPLU20. Other effective features of OPLU20 are having automatic error recovery capacity. A part is 
performed using the stepper motor to which this capacity drives grip equipment. As mentioned above, 
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the advantage of using the stepper motor which drives grip equipment is for a stepper motor to slip to 
this resistance rather than to to overcome, when a stepper motor encounters excessive resistance. 
Therefore, if the resistance which bars completion of cartridge insertion actuation is encountered when 
equipment 51 receives the command with which a user inserts a cartridge into a cartridge or the slot disk 
of a drive from ODLU20, a stepper motor 190 will slip and, finally will stop. This error situation is 
detected and is reported to a computer 266 as actuation failure. An automatic error recovery sequence 
can be made to start at this time. 

[0051] In an example of an automatic error recovery sequence, if an error situation is detected, the 
picker and grip equipment which are energized will be reset by the superior condition before failure 
actuation is tried, and then actuation will re-try. if an error is detected again, both pickers are reset, and a 
picker assembly will carry out re-level appearance, and it will be carried out, and the 2nd actuation will 
re-try. If an error is reported again, recalibration (RIKYA rib rhe SHON) of the drive motor 80 of X and 
a Y-axis will be carried out, respectively, and the actuation it is [ actuation ] the 3rd time will be tried. 
When actuation cannot be completed for this 3rd attempt, a cartridge is returned to that first location and 
the signal of the purport which cannot complete actuation is sent to a user. In the above, the optical data 
disk library unit with some effective features was explained. The effective feature of this invention is 
having the duplex picker unit equipped with two pickers attached back to back. Each picker is held and 
has equipment. Each grip equipment is driven by the stepper motor, and this stepper motor can operate 
with the programmable variable speed which suits the loading force and unloading force of an optical 
disk drive of a system. The unit of this invention has the duplex alignment system equipped with both 
the photosensor and the mechanical sensor. The photosensor of a duplex picker assembly is used for 
detecting and correcting alignment including the error by the mechanical sensor of a picker assembly. 
While a picker assembly rotates, the drive motor (one or more) is arranged so that this picker assembly 
may be moved in X and the direction of Y. Actuation of a unit is programmed to make wear of a picker 
and a drive equal to complete actuation by the shortest possible time amount. 
[0052] In the above, this invention was explained about the desirable example and another example. 
However, it is not limited to the example which illustrated this invention and was explained, and the 
range of this invention is appointed by the publication of a claim. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** ghows the word which can not be translated. 

3 In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The equipment which keeps two or more optical disk cartridges characterized by to have the 
path of said picker between the locations where it has further a means determine an actuation profile as a 
means characterized by to provide the following memorize a map, and a means update said map after a 
cartridge moves, and determine said drive command after this, and said actuation profile was chosen It 
has a rack means equipped with two or more storage slots which separated a gap parallel as a whole. It 
has a configuration in which each slot keeps one optical data disk cartridge. Have the 1st and 2nd optical 
disk drives at least, and it has an access slot to which each of this optical disk drive carries out insertion 
and drawing of a cartridge. Said optical disk drive is a means which said access slot separates a gap in 
parallel as a whole, and adjoins mutually, is attached in said rack, and takes out said cartridge from said 
optical disk drive. A means to hold said a part of cartridge in an access slot of said drive, enabling free 
release after said cartridge is taken out from said optical disk drive It has the 1st and 2nd pickers which 
transport a cartridge between locations where said rack was chosen. It has grip equipment which this 
picker is related in confrontation, and is attached to one, and said each picker inserts a cartridge into a 
slot, and is taken out from a slot. The 1st motor which this each grip equipment is equipped with a 
maintenance means to hold a cartridge, enabling free release, has a motorised means, and this driving 
means makes move said picker in the direction of X The 2nd motor made to move said picker in the 
direction perpendicular to said direction of X of Y, The 3rd motor made to rotate said picker around Z 
axis perpendicular to said X axis and Y axis, It connects with said each grip equipment so that it may 
have two stepper motors and each stepper motor may move said grip equipment in the direction of said 
Z axis. A controller means to have two solenoids further, to connect with each maintenance means so 
that each solenoid may operate said maintenance means, and to connect a drive command to said motor, 
A mechanical alignment means by which have an alignment means to map a location of a cartridge in 
said slot, a drive, and a rack, and this alignment means determines each location of two or more fixed 
reference points, It has an optical alignment means to determine a location of each of said slot in which a 
location of each of said slot and a location of said drive of each are detected, and a cartridge is held, and 
is the location of said slot, a drive, a cartridge hold slot, and a reference point. 
[Claim 2] Equipment according to claim 1 characterized by said picker moving and rotating to 
coincidence. 

[Claim 3] Equipment according to claim 2 characterized by having further a photosensor means to 
determine whether said path is intercepted. 

[Claim 4] Equipment according to claim 3 characterized by having a means to choose a drive which said 
actuation profile decision means determines a count of actuation performed by said each drive, and uses 
based on this count. 

[Claim 5] Equipment according to claim 3 characterized by having a means to choose a picker which 
said actuation profile decision means determines a count of actuation performed by said each picker, and 
uses based on a count. 

[Claim 6] Equipment according to claim 1 characterized by arranging said slot at two or more columns. 
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[Claim 7] Equipment according to claim 6 characterized by forming said at least one column from two 
or more disengageable modules, and equipping each module with at least two slots. 
[Claim 8] Equipment according to claim 1 which said optical disk drive is equipped with side casing, it 
has a key to which said grip equipment engages with a slot of said cartridge, and this key carries out a 
crush, and is characterized by crushing said key if it is attached in said grip equipment possible and 
engages with side casing of said optical disk drive. 

[Claim 9] Equipment according to claim 1 with which said map is further characterized by having 
loading and an unloading property of each of said optical disk drive attached in said rack means. 
[Claim 10] The equipment which keeps two or more optical disk cartridges characterized by to have the 
path of said picker between the locations where it has further a means determine an actuation profile as a 
means characterized by to provide the following memorize a map, and a means update said map after a 
cartridge moves, and determine said drive command after this, and said actuation profile was chosen It 
has a rack means equipped with a storage slot which separated a gap parallel as a whole. It has a 
configuration in which each slot keeps one optical data disk cartridge. Have the 1st and 2nd optical disk 
drives at least, and it has an access slot to which each of this optical disk drive carries out insertion and 
drawing of a cartridge. Said access slot separates a gap in parallel as a whole, and in said rack, said 
optical disk drive adjoins mutually and is attached. It has the 1st and 2nd pickers which transport a 
cartridge between locations where said rack was chosen. It has grip equipment which this picker is 
related in confrontation, and is attached to one, and said each picker inserts a cartridge into a slot, and is 
taken out from a slot. The 1st motor which this each grip equipment is equipped with a maintenance 
means to hold a cartridge, enabling free release, has a motorised means, and this driving means makes 
move said picker in the direction of X The 2nd motor made to move said picker in the direction 
perpendicular to said direction of X of Y The 3rd motor made to rotate said picker around Z axis 
perpendicular to said X axis and Y axis It connects with said each grip equipment so that it may have 
two stepper motors and each stepper motor may move said grip equipment in the direction of said Z 
axis. A controller means to have two solenoids further, to connect with each maintenance means so that 
each solenoid may operate said maintenance means, and to connect a drive command to said motor, A 
mechanical alignment means by which have an alignment means to map a location of a cartridge in said 
slot, a drive, and a rack, and this alignment means determines each location of two or more fixed 
reference points, It has an optical alignment means to determine a location of each of said slot in which a 
location of each of said slot and a location of said drive of each are detected, and a cartridge is held, and 
is the location of said slot, a drive, a cartridge hold slot, and a reference point. 
[Claim 1 1] Equipment according to claim 10 characterized by said picker moving and rotating to 
coincidence. 

[Claim 12] Equipment according to claim 1 1 characterized by having further a photosensor means to 
determine whether said path is intercepted. 

[Claim 13] Equipment according to claim 12 characterized by having a means to choose a drive which 
said actuation profile decision means determines a count of actuation performed by said each drive, and 
uses based on this count. 

[Claim 14] Equipment according to claim 12 characterized by having a means to choose a picker which 
said actuation profile decision means determines a count of actuation performed by said each picker, and 
uses based on a count. 

[Claim 15] Equipment according to claim 10 characterized by arranging said slot at two or more 
columns. 

[Claim 16] Equipment according to claim 15 characterized by forming said at least one column from 
two or more disengageable modules, and equipping each module with at least two slots. 
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